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United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
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information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



UNIVERSITY OF CALIFORNIA
Radiation Laboratory

Cover Sheet

LR - 203
Do not remove INDEX NO. L - S

This document contains _Z/_ pages

R=n A e — i
URCLASSIFIED sttt o o

Classification

Each person who receives this document must sign the cover sheet in the space below

Route to Noted by Date Route to Noted by Date




I e

UNCLasyrL  womesos

Physics-General

UNIVERSITY OF CALIFORNIA

Radiafion I:.abofétory

Contract No. W-7405-eng-48

oof Declassified Reports

Authorized by USDOE JK Bratton
Unciassified TWX P182206Z May 79

SUMMARY OF THE RESEARCH PROGRESS MEETI

2

October 21, 1948 3

R. K. Wekerling 3

~ &

Qo
o
&
™0

REPORT PROPERLY DECLASSIFIED

T . B. Stiat

PR UNCLASSIF

DOWNGRADE T SECRETERERLLE—) 5
- élaéB N L Ao A A T
QNL’:’Y ' (SlNTURE OF OR;GINATOR OR CLAS

n

Berkeley, California

TED '

&

'“"“
O
)
N
8o

Authorized Derivative Clasaifier




Physics-General

e

Standard Distribution Copy Nos. N
Argonne National Laboratory : 1-8
Armed Forces Special Weapons Project 9
Atomic Energy Commission, Washington 10-11
Battelle Memorial Institute 12
Brookhaven National Laboratory < 13-20
Bureau of Ships 21 o
Cerbide & Carbon Chemicals Corp. (K-25 Plant) 22-25
Gerbide & Carbon Chemicals Corp. (Y-12 Plent) ' 26-29
Columbie University (Dunning) 30
General Electric Company, Richlend - . 31-34
Hanford QOperations Office -1
Towa State Collegs. 36
Knolls Atomic Power Leaboratory 37-40
‘Los Alemos : 41-43
Mound Leboratory 44-45
Nationel Bureeu of Standards 46-47
Navel Radiological Defense Laboratory 48
NEPA Project : C 49
New York Operations Office 50-51
North American Aviation, Ince. 52
Qek Ridge Netional Laboratory - 53-60
Patent. Advisor, Washington 6l
Sendisa Base 62-63
Technical Information Division, ORDO 64-78
UCLA Medical Research Laboratory (Werren) 79
University of California Radietion Laboratory 80-84
University of Rochester . 85-86

Total : 86

Information Division
Redietion Laboratory
University of Californie
Berkeley, California



a0y UCRL-203
Al cerdell
) Physics-General

=3

Summary of the Research Progress Meeting
October 21, 1948

Ro K. Wakerling

Mass Spectrogreph. F. L. Reynolds.

During therpaét yeer a mass spectrogreph has been constructed for the determine-
tion of mass assignments of radioective isotopes from cyclotron bombardments. Figures 1 and
2 show views of the receiver and panel region end the source region respectively.

The ion sourée consists of a tungsten or"platinum filament on which the sampié is
.heated to produce ions by thermal excitation. An alternate source, te produse ions by - .
.electron bombardment, is under construction. The ions are accelerated by an electric field
of about 3000 voltse, The beam is deflected 660 on an arc of 20 centimeter radius, The ions
ere usually collected on a photographic plate located at the focus. For éreliminary experi=
ments with stable isotopes,.an electrometer detector is alsq provided. The radioactive
atoms ere detected on the plate either by counting methods or by photographic mtr‘ansfer"
techniques similar to‘those described by Dempster énd coworkersl, The mess scéle on thé
plate is based on the positions ofhliﬁes caused by known stable isotopes,

A special feature of the design is the exposed position of both the source and
the receivér, which facilitates insertion of the source with the radioactive sample and the
removal of the plete after the run. The entire spectrograph may be readily disessembled for
cleening, each unit having.vacuum gasket connections. The instrhment is of metal construction
except the Kovar to glass electrical leads to the source unit, Both the magnet supply
current end the 10 kv acceleration supply are measured accurately by potentiometer methods.
The magnet supply current is constant to 1 part in 139006 over & period of an hour. The
‘0 kv supply is constant to 1 part inl590000 The magnetic field is sufficient to focus ions

of masses as high as 400. The practical resolution of the instrument is ebout 1200, the

dispersion at mess 100 being ebout 4,0 mm/mess unit. The geometry of the instrument is
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wound 2%, or sbout one ion of fifty hitting the slit plate reaches the receiver.

During the four monfhs that the spectrogreph has been in operation, a large portion
© of the operating time has been given to adjustments and runs on non-active semples. Good

results heve been obtained by thermsal ionizatiqn techniques on semples of neodymium, rubidium,
eesiﬁm9 berium, leed, sodium, thallium and tungsten obtained by ;vaporation of nitrate
solutions in miorogfam quantities‘on.tungsten or platinum filements.

Several successful runs have been made with two radioactive isotopes of rubidium,
5-hro RbSL end 6-hr. Rb82., These isotopes are of particular interest because their similar
'halfmlifes make their differentiation by‘any other method quite difficult. In fact, the
presence of two isotﬁpes was not suspected until the result of the mess spectrograph was
obbained, - o .

Bromine in the form of ammonium b;omide was bombarded in the 184-inch cyclotron
 with helium ions of varioﬁs energies. .A small amount of rubidiqm carrier wasvadded and
separated from the target.maferial by strong heeting.. The residueé Was dissolved in a smeall
vﬁlume of acid and eveporated on.the filement for analysis in_thg mass speétrograph.‘

The receiver plete ((a) in Fig. 3) was placed e@uision to emulsion egainst &
transfer ﬁlatq ((v) in Fige 3) before develbpment° ' The rgdiatiﬁn from the active deposit
causes an image on the transfer piatey while the stable isotopes-have no effect. After
development the isotop;s are washed out of the amulsion, so'np-fﬁrthefvmeasuremsnts are
possible,

The plate from a similar experiment was_countéd with g Geiger counter, placed
behind e small slitg The actiyity at mass 81 ?gcayed“wiyh a 590;hr _half-lifes while that

et mass 82, which was considefably weaker, decayed with about a é—er half»lifeo:

The 40-day activity which hes been assigned to Rbeé was'algo produced in these

bombardments, but in yield %too pbor for detection with the mess spectrogreph,

“Lewis end Heyden, MDDC-1556, A Mass Spectrogreph for Redioactive.Isotopeso
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Metebolism of Radio-oadmium 109. B. Lemson.

Because of the extremely toxic nature of cedmium a study of its metabolism is
importent from the éoint of view of industrial<hazard;. The materiel is extensively used in
‘paintsg in electroplating and in the mapufactﬁre.of bearihé alleys. InAthese industries
workers are subjected to cadmium fumes end dust particles arising from milling or machining
of the metel, A number of deaths have been recorded from cadmium fumes, Small emounts of
cadmlum have also been used in the treating of certaln dlseases. The materiel is one of
the most toxic, the LD 100 dose being asbout 3 mg /kgo>of body weighte
Some experiments have been done.witp enimels that have beeg,feq on diets contain-
ing 200 perts per million of cadmiump Sexious effects were found ?ﬁ these etudies; It
“was eiscovered'that dosages of 2R0 parts per mi}liep‘in fhe diet‘cguee eventual death. They
...showed that the major.pertiqp of the materisl is deposited in tﬁe iiver and pencrease.

To shed further llght on the dep081t10n of tmls materlal 1n the body, experiments
have been initiated employing redio-cadmium produced by the d,Zn reaction on Aglog The
meteriel was first used 1n 8 carrier-free state in 1, 4, 50, and 64 day studies on rats.

It was administered ihtramuscularly; intravenbusly,fand oraily to differant groupe of animals.
The quantity admlnistered wgs small, so that the blood level wes never hlgho From the
intramuscular end intravenous studles it wes discovered that e major. portion of the materiel
was deposited in the liver, kidneys, ‘and pancreas. After one day pearly 100 per cent of the
material Was'found in these three orgaﬁso The retention is quite great; at the end of 64
deys, for example, the emount in the liver has only decreased from 78 per oegﬁ to 62 per cent
of the administered dose, It ie observed that the material is Only éxcréted at the rate of

- ebout 1 per cent per day for the first 4 days amd at the rate of 002 per cent per day for

| the remaining time. The materlal excreted was prlnclpally by way of the feces. It is
believed that the cadmium is eliminatﬁd with the bile. -

There weas & considerable eimilarity in the reeultS'for the intremuscular end intre-
venous injection., However, the resuits for the pral edministfetion were quite differento

It was discovered that ver& little material is absorbed in oral administration, altheugh ‘the
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distribution pattern is gquite similar,

énother experiment was done in which one milligrem of cadmium carrier weas given
With'thg rgdio-cadmiﬁm. Under thase cirougstapge§_the distributiog throquoht the body was
much the seme but the route of excretion was changed, shifting toward urinary excretion.
Some decrease in the liver retention Wés also noted in this case, Photomicrogrephic studies
revealed damege in the liver, kidneys, and pencreas.

Expériments will be condgoted tomdisgover if the elimination of cadmium can be
speeded b& the injection of various ghqmigals. The chief of these to be tried will be BAL
(British antiwlewiéite). In some expe;imenps with zinc it has been found that the use of
BAL cuts the mortelity by 50 per cent and raises thé excretion 4OQ per cent. Some success

-~

has also been achieved using BAL in other types of metal poisoning, notably with arsenic.

. ‘Hign Enefgy Gemma Rays from the 184—inchzcyglotr9n. _QF‘Msygro‘
| The experiments on the detection of‘higp energy gammg‘rays from the 184-inch
cyclotron reported in the Progress Meetlng for September 30 have been contlnued and _some
- preliminary results obtalned on the Cross sectlon for the production of 70 Mev quantum. It
must be emphasized thet the results gre only tentaplve, since & complete analysxs'of thg
errors involved in the measurements has not been mede.

With the apparatus being used, the detector subtends at the target a solid angle
of 106, AWQQOOI teantalum detector 1svemployed. Thls has en equivalent thickness of 07
fadiation ugits, where the radiation gnit is defined as ?he thickness required to reduce
the energy of energetic electrons by a.factor of 1/e.

To begin with, the prodﬁétion.of 70 Nev g;mma reys wes made the objept of the
measurement. At this energy the probébilitj for pair production in one fadiation ﬁnit of
tantalum is epproximately .6, which a;ané that in the .0001" detector used the probability
for pair production by 70 Mev quente is about 4 per cent. On this basis the effﬁciency for

detecting such gamma rays with the instrument in use is approximately 1078, A one microampere

per qu cmo beem of deuterens was employed, end the cyclotron target was assumed to contain
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0723 cm.2 atoms for the besam to strike, that is gOl events per second at 70 Mev should be
detectableo This is equivalent to saying that the cross section for production of 70 Mev

0-'23 .Gmoz °

quenta is 1
The counter system employed for the detection of the pairs produced in the Ta
detector involves-t;iple coincidence betwsen three counters arrenged as shown in Figure 4.
Between the secoﬁd end third counters a 1/4 inch sheet of leed is employed to reduce the
accidental number of coincidences. With this errengament the ratio of the number of coinci-
dences to the product of the energy width and the number of counts on the monitor detector
as a function of energy exhibits the form shown in Figure 5 for the cases of lead and beryllium
pargets; The berylliﬁm target was 1/2 inch in thickness, while the lead target had a thick-
ness of ol inche. The difference between the results seems to be real, although the points
'in both cases are somewhat scattered.
These results are preliminary and need to be corrected for the variation of the
- probability of pair production as a function of deuteron energy. However, it can be said

that the corrections involved for energies above 50 Mev are negligible as the following

brief table of pair productien probability as a function of energy exhibits.

E P(E)
100 o58
70 .55
50 252
20 +40
10 .25

Scattering is not the significaent factor in this experiment. It is planned to

extend this work and to make careful estimates of the experimental errors,

SLID/nw
+1-1-48
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Electron and position orbits Ta detector =.11,,;
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